Lipids deposited in human atheromatous lesions induce apoptosis of human vascular smooth muscle cells.
To clarify whether lipids deposited in human atheromatous lesions induce apoptosis of vascular smooth muscle cells (SMC) and to identify the main component in deposited lipids responsible for inducing apoptosis, we examined the effect of lipids extracted from human atheromatous lesions on apoptosis of cultured SMC and analyzed the content of cholesterol in the lipids. When lipids extracted from atheromatous lesions were added to SMC, agarose electrophoresis of DNA showed a ladder pattern, DNA fragmentation assay detected an increase of fragmented DNA, and flow cytometric analysis demonstrated an increase of apoptotic cells. When the extracted lipids were fractionated by Sep-Pak ODS column, addition of the oxysterol-rich fraction to SMC resulted in a DNA ladder pattern and positive staining of terminal deoxynucleotidyl transferase-mediated dUTP-biotin nick end labeling (TUNEL). The oxysterol-rich fraction also increased fragmented DNA and apoptotic cells to a greater extent than the other two fractions. HPLC analysis showed that the quantity of 7-ketocholesterol in extracted lipids was large enough to induce SMC apoptosis. These results suggest that lipids deposited in human atheromatous lesions may induce apoptosis of SMC and that oxysterols may be important factor contributing to induce apoptosis among deposited lipids.